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TDBIKG CONNECTOR 

This invention relates to a tubing connector, and in 
particular to a connector for use in joining lengths of * 
expandable tubing. 

W0-A-93\25800 (Shell Internationale Research), the 
disclosure of which is incorporated herein by reference, 
describes a method of completing an uncased section of a 
borehole in an underground oil-bearing formation. An 
expandable liner provided with overlapping longitudinal 
slots is fixed at a predetermined position in the borehole. 
A tapered expansion mandrel is then moved through the liner 
and expands the liner to a diameter larger than the mandrel 
maximum diameter. Ideally, the liner is expanded to such 
an extent that it contacts the bore wall. 

In certain applications it is desirable to provide a 
relatively long section of borehole with slotted liner. 
This requires two or more lengths of slotted liner to be 
joined together at the surface, prior to running into the 
borehole. Conventionally, the lengths of liner are welded 
together, however this is a time-consuming and potentially 
dangerous operation, due to the elevated temperatures 
created by the welding process. The heat created by the 
welding operation may also affect the properties of the 
metal at the liner ends. Achieving consistent weld quality 
may aiso be difficult, particularly when the welding 
operation is to be carried out, for example, in exposed 
conditions on an offshore facility. Further, if any 
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problems are encountered while running the li ner into the 
borehole, and the liner string must be retrieved, it is not 
possible to disconnect the welded lengths of tubing and 
these must be cut apart, and the cut lengths may have to be 
scrapped . 

tt is among the objectives of the embodiments of the 
present invention to provide a tubing connector which will 
obviate or mitigate at least some of these disadvantages. 

According to a first aspect of the present invention 
there is provided a tubing connector for joining the ends 
of two lengths of expandable tubing, the connector 
comprising two expandable tubular portions for mounting on 
the ends of the lengths of expandable tubing, each portion 
including a plurality of circumferentially spaced couplings 
for engaging corresponding couplings on the other portion, 
the engaging parts of the couplings being located on parts 
of the tubular portions which are substantially undeformed 
following expansion of the tubular portions. 

For use with expandable tubing featuring overlapping 
longitudinal slots, the tubular portions may include 
corresponding overlapping longitudinal slots arranged such 
that the connected tubular portions exhibit a similar 
pattern of slots to the tubing, with the couplings located 
on the "nodes" between the ends of axially aligned slots. 

To provide the connection with the necessary strength 
it will often be necessary for the thickness of material at 
the connected couplings, that is where the corresponding 
couplings overlap or meet, to be greater than that of the 
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remainder of the tubular portions and the expandable tubing 
itself, such that the couplings may be upset from the inner 
or outer tubing surface. 

Preferably, the couplings may be disconnected, to 
allow disconnection of the tubing lengths, if desired. 

Preferably also r the cooperating or engaging parts of 
the coupling may define, for example, cooperating tongues 
and slots or pins and bores, the couplings may be threaded, 
and the couplings may define teeth or undercuts. The 
couplings will generally be provided in male and female 
form, that is one coupling is axially received within the 
other. The couplings may additionally be secured to one 
another by any suitable means or combination of means, 
including adhesive, radial screws or pins. 

The couplings of one embodiment are in male and female 
form and define corresponding threads, the outer female 
coupling including a dog which is biassed towards a 
position engaging the corresponding male coupling. 
Preferably, the dog is initially held in a retracted 
position and may be released, once the couplings are in the 
desired relative positions, to engage the male coupling. 
Conveniently, the dog is in the form of a sprung pin. 

Preferably also, the longitudinal extent of each 
coupling is restricted to parts of the tubular portions 
which are substantially undeformed following expansion of 
the tubular portions. In other embodiments the couplings 
may extend over parts of the tubular portions which are 
subject to deformation. 
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The connector may be provided in corobination ^ 
lengths of expandable tubing. 

The tubular ambers may include radially extending 
handling shoulders, to facilitate handling of ^ 
respective tubing lengths. 

The tubular rubers may be integral with the 
respective tubing lengths, or may be formed separately and 
welded or otherwise connected to the tubing length, m the 
former arrangement the endS of the tubing lengths are 
machined or otherwise shaped to form the tubular members. 
In the latter arrangement the tubular members nay be at 
least partially formed and then welded or otherwise fixed 
to the tubing lengths; in a preferred embodiment the 
longitudinal slots in the tubing lengths and the tubular 
portions are formed once the tubular portions have been 
welded to the respective tubing lengths. 

According to a further aspect of the present invention 
there is provided a tubing connector for joining the ends 
of two lengths of expandable tubing, the connector 
including expandable tubular portions for mounting on the 
lengths of expandable tubing and each expandable tubular 
portion having a coupling part for joining with a coupling 
part of another tubular portio . a first coupling part 
being of larger diameter to receive a second coupling part, 
whereby the expanded connector defines an upset where said 
first and second coupling parts overlap. 

The upset may be external or internal, though it is 
generally preferred that the upset i s external. An 
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external upset may assist in anchoring expanded tubing in 
a bore by engaging the bore wall or engaging cement into 
which the connector expands. 

The thickness of material, typically metal, present at 
each upset will generally be equivalent to twice the 
thickness of the tubing or the expandable tubular portions. 

According to a still further aspect of the present 
invention there is provided an expandable connector for 
joining the ends of two lengths of expandable tubing, the 
connector comprising first and second expandable tubular 
portions for mounting on the ends of the respective lengths 
of expandable tubing, the first portion including a 
Plurality of circumf erentially spaced dogs, each dog being 
biassed towards an extended position for engaging the 
second portion, the dogs initially being held in a 
retracted position and being releasable to move to the 
extended position to engage the second portion once the 
portions have been brought together. 

According to another aspect of the present invention 
there is provided a connector comprising first and second 
threaded parts, the first part including a dog biassed 
towards the second part, wherein once the parts have been 
threaded together the dog engages the second part to 
restrict relative rotation of the parts. 

Preferably, the dog is initially held in a retracted 
position, to per»it relative rotation of the parts, and is " 
releasable to engage the second part at an appropriate 
point. Conveniently, the dog is in the form of a sprung 
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Pin. The pin may ^ located in a bore . n f . rst 
and be released from the exterior of the part by , for 
example, withdrawing a clip engaging the pi„ and which 
rests on the outer surface of the f irst part. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure i is a side view of tUQ ^ 

tubxng which have been joined using a tubing connector in 
accordance with a preferred embodi m ent of the present 
invention; 

Figure 2 is a sectional view of the tubing of Figure 

1; 

Figures 3 through 9 are enlarged sectional views of 
parts of tubing connectors in accordance M . th var . eus 

embodiments of the present invention; 

Figures 10 and 11 are enlarged views of the connector 
of Figure 9 of the drawings; and 

Figures 12 and 13 are sectional views of parts of a 
tubing connector in accordance with another aspect of the 
present invention. 

Reference is first made to Figures 1 and 2 D f the 
drawings, which illustrate two lengths of expandable 
longitudinally slotted tubing 10, 11 which have been joi ned 
together using a connector 12 in accordance with a 
preferred embodiment of the present invention. The tubing 
lengths 10, 1X are provided witn overlapping longitudinai 
slots 14 (only some of the slots have been shown for 


WO 97/21901 


PCT/GB?6/fl3026 


7 


drawing clarity), to allow the tubing to be expanded as 
described in WO-A-93\2S800 (Shell Internationale Research). 
The connector 12 comprises two expandable tubular portions 
16, 17 which are slotted in a si mi i ar fashion tQ ^ 
lengths of tubing io, xi. The tubular portions i 6 , 17 are 
welded to the ends of the respective tubing lengths io, *iT 
and the slots then cut such that the tubular portions 16, 
17 will expand in concert with the tubing lengths io, xi. 
Further tubular portions 16a, 17a are also shown mounted to 
the free ends of the tubing lengths io, ix. 

Each tubing length 10, 11 carries a number of handling 
shoulders 18, and corresponding shoulders 19 are provided 
on the tubular portions 16, 17. The shoulders 18, 19 are 
useful when handling and transporting the various parts, 
and may also be used when connecting the tubular portions 
16, 17, as will be described. 

Each tubular portion 16. 17 includes a plurality of 
circumferentially spaced couplings 20, 2 i at the portion 
free end, for engaging a corresponding coupling on the 
other tubular portion 17, 16; the couplings 20, 21 are 
located at the -nodes- 22 between the ends of the slots 14 
in the tubular portions 16, 17, the metal at the nodes 22 
remaining substantially undeformed when the tubular 
portions 16, 17 are expanded. 

Reference is now made to Figure 3 of the drawings, 
which illustrates a pair of couplings 20, 21 in greater 
detail. rt will noted that the coupling 20 defines a 
female portion 2. defining an internal screw thread and the 
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»„pu„„ „ . corr . sponii „ g ^ ^ 

-an, „ ^ , M „ enas ot ^ pottions 

»- •» un<ieteut to ml „ i|ii5s ^ poMliu ^ 

portions 24, 25 together. 

It will b e noted that the cornea net al thickness ot 
the joined couplings 20, 21 is qrcater than ^ Qf ^ 
adjacent tufcular portions 16 . 17 , such that ^ ^ ^ 
connection would not be suitable where it was desired to 
P-vide expandable tubing with a s.ooth or flusn outer 
surface, 

.hie u lustr , tca couplings M ^ uhuh 

torqued up. 

Figure s of the drawings illustrates couplings 64, 65 
which define a -stab connector , that ^ ^ 
64, 65 are si»plv pushed together, and a single screw 66 is 
also provided for securing each pair of couplings 64, 65 
together. 

M«J»r. 6 i»„,„. t .„ a n „„. nw „ t in ^ ^ 

3 74 dM1 " M * * » » M on th. oth« 

couplin, „. Purther . , 5 „ ev „ u providM ^ ^ 

couplings 70, 71 together. 

Figure 7 illustrates couplings 80, 81 defining ratchet 
threads 82, 83 with a hacK angle, and including . securing 


screw 84. 


Figure 8 illustrates couplings 88. bs without threads 
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and beld togetbbr by two s„ews ,o. 91. 

-«or„nc« is „ „ M . „ rijur . , of ^ 
Ul» s tr.ti„, c.„pH„„ m „ accordariM another 

.« tbb invenUo „. In this ej<aBpu tfte ^ 

"o. m ae„„. „ ook ot tatcnet tnre , ds i32 ^ ^ 

Ubd.rcut „ surfac „ 134 _ 135 . AMUlonaliy ^ ^ 
"0 i„c 1M . s . spni „ s latch pin {urt ^ ^ 

«. Pin > N M, sse d „ al . lly in „, rdly by a ><>ud 

». actin, b.t„..„ . led „ M ^ u< ^ 

. tbr.adaa „t.i„. r ln t „„ (or . of , gtub sor>v ^ 

aoc=»odata. tb. pi „ pi|) ui ^ thus 

««.lly LvatdXy, but i. initlilly t.t.in.d in . 

P«ition ,„,„„ „, „ . spring cUp us vhia ^ ^ 

annular ,„«,. 15 o ln tba outar and a t the pin ^ 
oUp ». i, re „ v . d once t „. coopUn5s im ^ ^ 

— „ P . t „d bddd „ ( tb. Pl „ l3 , the „ . xtendlng 

oorte, P o„dl„, recess 1M „ tb. end „ tbe ceupUb, m . t o 
prevent reutiv. rotation o f tbe c.„ p Un,s no. ,3i 

Flour., 1: ,„d 13 uiustr.t. C oupUb,a lt0 , ,„ in 
»hl=b tb. „» pl ^s define tbreads 162 . lH aTvd hav . 
«on W d and, M4 . 165 to .„,,„. ^.^^ 9roov>s ^ 

tbe otb.r coupiin, t„ prevent s.p. ra tio„ o ( tbe coupUn,s 
»°. 1« o„ .«p, nsi<ln of the connector iut< ^ 
e.bodi.ent iUustrataa ln , io ^ ^ . 

coupling 160 includes a sorina ) a f.K 

a spring latch P m or pin-lock 166, 

however, in this embodiment the pin , 6 8 h* = 

pin 168 has a removable 
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threaded head 170 and utilises a coil spring i72 . 

AH of the en.oodin.ents described above are intended to 

be robust and to allow lengths of exoarv^K, 

y » or expandable tubing to be 

Of c„„„ ecti o„ utlu „ d „ m d . pena ^ 
application. 

preset inv .„Uo„. ,„„ th , t rarious . oaiticati<jns ^ 
scope of the invention. 
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CLAIMS: 


l. A tubing connector for joining the ends of two lengths 
of expandable tubing, the connector con,p rising tvo 
expandable tubular portions for mounting on the ends of the 
lengths of expandable tubing, each portion including a 
Plurality of circumferentially spaced couplings for 
engaging corresponding couplings on the other portion, the 
engaging parts of the couplings being located on parts of 
the tubular portions which are substantially undefor.ed 
following expansion of the tubular portions. 

2. The connector of claim l, wherein the tubular portions 
include overlapping longitudinal slots defining nodes 

between the ends of axially aligned slots, the couplings 

being located on the nodes. 

3. The connector of claim i or 2, wherein the thickness 
of material at the connected couplings i s grea ter than that 
of the remainder of the tubular portions, such that the 
couplings are upset from the tubing surface. 

4. The connector of claim l, 2 or 3 , wnerein en9aged 
couplings are disconnectable, to allow disconnection of 
joined tubing lengths. 
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6. The connector of any of claias i to 4 uh • 

x co 4 # wherein the 
engaging parts of the coupl . cooperatinq . 

bores operating p lns and 


7. Th. cc™ c, of „ pr . Mim 
the couplings are threaded. 


8. The connector of anv nf 
the couplings define undercuts. 


10. T». ccnn.ctcr c, „ y of t „. cui>s ^^^^ 

<*• cocpnn,. .r. in and fon> 

U. T„. _„ .« „ y „ „. pcccedln9 cujM ^ 
tb. coupling. „. Mcut . bl . to one anoth>t ^ 

«■ T„c ccnn.ccc, „ .„„ of ^ 

cccpun,. „. s . curabl . „ _ MMhir ^ rMisi 
extending fasteners. 
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«- caputs „. in w . .„ d fem41< ^ ^ 
co„.spo M1 „, thr „ ds , the ouMr £ _ ie coupUn9 

corresponding male coupling. 

». T„e conn.ctor or cUi. „. „„„ ei „ 

— t„e coupUn , 5 „. ln „ e desicw reiauv9 • 
to engage the male coupling. 

U. The co„„ e c t „ of cl . in u „ M- „ Ber6in ^ ^ is 
the form of a sprung pin. 

i:rr ~ ta ~ — - — 

17. The connector of any of the ..• 

y 1 the Preceding claims, i n 
cognation with lengths of expandable tubing. 

«■ An expandable connector for joining the ends of two 
engths of expandable tubing, the connector compr ising 
and second expandable tuoular portions for mounting 
on the ends of the respective lengths of expandable tubing, 

P °- i0 " ^-luding a „ ^ - 

circumferentially spaced dogs, each d oa h • 

uogs, each dog being biassed 
towards an extended position for 

position for engaging the second 
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portion, the dogs initially k • 

Position ana b L r * W «" 

Position to " t0 " ">« '"ended 

T = "' a,e ^ — ~ — the po rUo „ 5 

have been brought together. P°"i«ns 

»s- A oonnector co.prising first 

parts eCO " d dreaded 

P"ts the ,trst part inking . ^ 

second part, wherein 

t- *-»-» wnerem once the rv»*~<»-«. 

" e Parts have been thr^rtoH 
together the doo pn« s threaded 

dog engages the second Da rt 1-0 
^ p rt to restrict 

relative rotation of the parts. 

20. The connector of claim 10 

or claim 19, wherein the dog is 

it t in • ™ positi °- <° — « — 

*" d 15 «— « .n,„. tne 
■eoono part at ,„ appropriate p„i„ t . 

21. The connector of claim ->n 

. , ' Wh6rein thP do * is in the 

form of a sprung pi„. 

The connector or ciai. u . t „. pi „ ^ 

» -re „ tn. tl „t part and 0. r.i.a.abi. £co „ th „ 
^ " ithd — ' <"> ~ - pi„ 

23. A tubing connector for joinina th. 

J 9 the ends °f two lengths 

of expandable tubing, the connector includin* 

. including expandable 

hhuiar portaons ( or .onntin, on the Ungtna o, cpendabi. 
«-*• and each eap.ndabie tocier mUu . 
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""""" *° ™- 4 " ' -Win. Part, uB «« by th . 

expanded connector defines an n n <>o«. u 

65 a " Upset where "id fi rst and 
second coupling parts overlap. 
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